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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/IL 03/0021 8 

I. Basis of the report 

Description, Pages 

2, 4, 6-23 as originally filed 

^ • ^' Hied with telefax on 26.02.2004 

^ filed with telefax on 23.05.2004 

Claims, Numbers 

^'^^ fiied with telefax on 23.05.2004 

Drawings, Sheets 

1/10-1 0/1 0 as originally filed 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

° 'S:\eSlfin^r^^^^''°'' °' international preliminan. examination (under 

aX^S^^^^^^^^^ application, the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ fumished subsequently to this Authority in written form. 
~ fumished subsequently to this Authority in computer readable fonn. 

° Sn|'SJSr^mTshS°™^''°" •» 0^ "-Wen sequence 

The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



□ 
□ 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement ' 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 



Claims 1-14 
Claims 

Claims 1-14 
Claims 

Claims 1-14 
Claims 
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In amended form the application relates to cyclic phosphates as defined by fomiula 
I in claim 1, .to pharmaceutical compositions comprising said compounds and a 
pharmaceutically acceptable carrier and to the use of the compounds for the 
preparation of medicaments for treating disorders and diseases treatable by 
promoting cell differentiation, e.g. cancer. 

The following documents have been taken into consideration: 

D1: WO-A-00 57865 

D2: Eur. J. Biochem. 2000, 267, 2547-54 

D3: J. Org. Chetn. 1996, 61, 7633-6 

D4: Bioorg. & Med. Chem. Letters 1996, 6(13), 1523-4 

D5: J. Org. Chem. 1986, 51, 4310-1 

D6: Acta Cryst. 1986, C42, 1462-3 

D7: JACS 1 980. 1 02(5). 1 665-70 

D8: JACS 1980. 102(5), 1655-60 

D9: J. Org. Chem. 1980, 45(7), 1282-6 

D10: Canadian Journal of Chemistry 1978, 56(18), 2396-404 

D1 1 : J. Org. Chem. 1 977, 42(1 3), 2260-4 

D1 2: Upids 1 973. 8(5). 289-94 

D13: Phosphoms & related Group V Elements 1973, 2(5-6), 245-8 

D14: J. Chem. Soc. 1957, 1109-14 

D1 5: Biochem. J. 1 981 . 1 95(1 ). 301 -6 

D1 6: Pharm. Bull. 1 957, 5(2), 121-6 

Re Item V. 

i. Novelty (Article 33(2) PCT) 

The way in which the subject-matter of the application has been amended during the 
present international proceedings (namely the amendment of claim 1 to exclude 
certain compounds by means of disclaimer) brings about the acknowledgement of 
novelty for the presently-claimed subject-matter. (The following lack of novelty 
objections were raised against the claims as originally filed: D1 - compounds I, IV, VI 
and VIII in appendix A were seen to be novelty-destroying to original claim 1 and tiieir 
use novelty-destroying to original claims 6-9 and 11-14; D2 - compounds I, III, IV and 
VI from D2 were seen to fall under the scope of original claim 1 ; D3 & D4 were seen 
to disclose two compounds falling under the scope of original claims 1 & 2 (D3 - 
compounds 7 & 8; D4 - compounds 2 & 6); D5 - compounds 3 & 4 were seen to fall 
under the scope of original claim 1 ; D6 - the compound discussed in D6 was seen to 
fall under the scope of original claim 1 ; D7 - a number of compounds appearing in the 
left-hand column on page 1666 of D7 were seen to fall under the scope of original 
claims 1 and 3 - the phenyl ester of 5-methoxytrimethylenephosphoric acid, 5- 
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methoxytrimethylenephosphoric acid, 5-ethoxytrimethylenephosphoric add, 5- 
Isoproxytrimethylene phosphate and 5-tert-butoxytrimethylene phosphate; D8 - 
5-methoxytrimethylenephosphoric acid mentioned In D8 was seen to fall under the 
scope of original claims 1 and 3; D9 - 5-ethoxytrimethylenephosphoric acid discussed 
in D9 was seen to fall under the scope of original claims 1 and 3; D10 - the cyclic 
phosphate diester prepared from 1 ,3-propanediol in Table 2 and the phenyl 
phosphate triesters prepared from 1 ,3-propanediol and 2-methoxy-1 ,3-propanediol 
in Table 1 of D10 fall under the scope of original claims 1 & 3: D1 1 - compounds 5 
& 6 from D1 1 were seen as novelty-destroying to original claim 1 ; D12 - compounds 
III and VII from D12 were seen as anticipating the subject-matter of original claim 1 ; 
D13 - compound 3 from D13 was seen as novelty-destroying to claim 1 and 
compound 4 as novelty-destroying to original claims 1 and 2; D14 - compound VII 
from D14 was seen as novelty-destroying to original claim 1). 

ii. Inventive Step (Article 33(3) PCT) 

Documents D1 and D2 are to be regarded as closest prior art In the present instance. 
D1 discloses pharmaceutical compositions comprising cyclic glycerophosphates and 
analogs thereof for promoting neural cell differentiation. D2 discloses the use of cyclic 
glycerophosphates and their deoxy analogues in the induction of intracellular 
signalling; D2 suggests that the compounds disclosed therein may take part in 
processes associated with cell differentiation. The difference between the subject- 
matter of the present claims and that of D1 and D2 can be seen in the restrictions to 
the presently-claimed compounds by proviso. 

The object of the present application can be seen to provide further compounds for 
the treatment of diseases or disorders treatable by cell differentiation therapy. 

An inventive step can be acknowledged for the subject-matter of the application in 
amended form as D1 and D2 do not envisage compounds with the combination of X 
and X' as not stipulated by proviso for the purpose of treating diseases or disorders 
treatable by cell differentiation therapy. 

Summing up, novelty and inventive step are provisionally acknowledged for claims 
1-14, provisionally as a number of inconsistencies have arisen as a result of the 
newly-introduced provisos (see point VIII below). 

Re Item VIII. 
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Concerning the provisos/disclaimers which are now present in claim 1 , the disclaimer 
"when n=1 , X'=H and X=NH-CO-CH3, Y is not O-p-NQ y " is disclaiming the 
compound having the registry number 183-43-7, which appears in the accidental 
disclosures D3 and D4. The newly-introduced proviso "when X' is hydrogen, X Is NHR 
or NH-CO-R" render the accidental disclosues of documents D5-D16 no longer 
relevant to the subject-matter of the claims - this proviso is however only to be seen 
as based on a very small number of exemplified compounds in the present 
application for the case n=1 , e.g. compounds (b) and (c) of claim 5. 

With the introduction of the provisos, a number of the preferred compounds under 
claim 5 no longer fall under the scope of amended claim 1 _ Also the newly-Introduced 
provisos are in conflict with those in the claim as originally filed. 

A further investigation of the provisos/disclaimers is therefore deemed necessary in 
the regional phase{s) to come. 
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derivahves of i^cyclic fropandiol phosphate and 

TBEJR ACTION tS DIFFERENTIATION THERAPY 



FIELD OF THE INVENTION 

This invention relates to lj3-cyclic propandiol phosphate derivatives, 
pbannaceutical compositiojis comprising ihese derivatives and use Ifarareof as cell 
stimulants. 

PRIOR ART 

The follo^ving is a list of refbsnces which is intended for a better 
undersranding of the badcground of ihe present invention. 

Boyd, RJL, De Ficeitas, A.S.W., Hoyle, J., McCuUoch, A.W., Mclnnes, A.G, 
RogPnson. A. and Waltea^, JA., J. Biol ChervL, 2^:12406-12408 (1987). 
Clarke, N. and Dawson, RM.C., Biochem. J,, 1^:745-747 (1976). 
Dawson, RJM-C, Arm. R^t Prvgn Chem. M365, (1958). 

Dawson, R-M.C., Fieinkel, N., JungalwaOa, FS. and Claris^, N., Biochem. J.^ 
122:605-607. (1971). — 

Forrest, H.S. and Todd, AJl..^. Cteiw. Soc, 1950, 3925, (1950). 

FriedDjan, P., Ifeimovitz, R., Marianan» O., Roberts, MJ. and ShinitzlQr, M., J. 

Biol Chem., 271:953-957 (1996). 

Kennedy and Weiss, J. Biol Chem., 222:193 (1956). 

Kurokawa, H, Lenjferinki AE, Simpson, JF, Pisacane, PI, Sliwkowski, MX, Forbes, 
JT, Arteaga, CL (2000) Cancer Res €0z 5887 
Leloir, L J., Biochem. Biophys., J., ^:186 (1951). 
Markfaam, R. and Sraith, J.D., ^/oc/ieiw. j:, M:552- (1952). 
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myoinositoM;;2-<yclic phosphodiestex (Dawson et aL, 1971) and cyclic 
lysophosphatidic acid (Friedman et ai. 1996). Synflbiesis of di- and tri-esters of 1^- 
Cyclic phosphates, having biological interest, was disclosed by Penijfiy, CX. & 
BeJleau, B. in Can, J. Chem, (1978) 56, 2396-2404. Derivafives of 13-cycKc 
phosphates trimester were used as transition state analogues in the construction of 
catalytic antibodies (Lavej^, BJ. & Janda, K.D. in^ Org. Cheiru (1986) 61, 7633- 
7636 and in Bhorganlc & Medi. Chem. Letts. (1996) 6, 1523-24). The 
oystallographic structures of S-ethoxytrimethyleaepbo^horic add (Geri^ J_A. et 
aL J. Org. Chem. (1980) 45, 1282-1286), 13,2-Dioxapho5phnDanes ( Jones, A.S et 
aL J. Org. Chem. (1986) 51, 4310-4311) and 5-hydroxy''2-nieaioxy-l,3^;\.^- 
dioxaphosphacycloJiexane-2-oxidB (Bjamor, XA. Acta Cryst (1986) C42, 1462- 
1463) weie leported. The conformational properties of 5-alkoxy and 5-aJJsyl 
substituted trimefltylaae phosphates in solution (Gerit, J A. et al. J, Am. Chem. Soc 
(1980) 102, 1665-1670) and the thetmodiemical identification of 3', 5'-cyclic 
nucleotides, in particular 2-alkoxy decivativBs of 1,3-cjrclic .glycerophosphates 
(Gedii JA. et aL ^ Am. Chem. Soc (1980) 102, 1655-1660) were reported. 
Disptecanent reaction of 13-<yclic g^yc«pphosphates have also been rq)orted 
(Batan, J.S et aL Org, Chem. (1977) 42, 2260-2264). Preparation and dhexnistty 
of stt-^erol-cyclic-pbosphodiester isOTners (Budmea, D. LpuJs (1973) 8, 289- 
294) attd2,6,7-tcioxapl-phosphabicyoloPAl]hqptane (Deaoney, D.B. & Vaiiga, SX. 
Phosphorous (1973) 2, 245-248) were also published. 

Except fx cardie AMP and cyclic QMP, yMda. have been extensively 
studied, no ^ecijBc biological activities liave beoa so fir assigned to the cASasa 
biological cydic phosphates. 

Breast cancer cells in their virulent undiffereotiated state are characterized 
by lack of fiinctional estrogen and/or progestexone receptors. To date, no method 
f«r in situ diffeteotiation of breast cancer cells has yet been proven efiFective in 
paiJ tails. 

GLOSSARY 
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The foUovsdng is an explaoation of some tenns used above and in flie 
foUovsdng description and claims: 

CPF - the i;3-cycKc prqpandiol phosphates derivatives used in the present 
invention. 

Jbrget ceBs - any cells, which have the potential to mature into neuzal cells. 
Non-limiting examples of such cells are MCF-7 and T47D hxjman breast cancer 
cdtts. 

Subsiantkdfy maitttammg - this tssm relates to the capability of analogs to 
promote liie activity carried out ^yy the c^Iic gjyceiophosphate from whidi they 
wei^ derived to a certain extent The analog's activity will be considered to be 
substantially maintained wherein the activity is 30% or above, preferably 50% or 
abovc^ more preferabty 70% or above, and most preferably 90% or above the level of 
fijie activity of the cyclic glycerophosphate. 

Effective amount - vvljerein. the method of the invejilion is iotOTded for 
prevention of a non-desired condition, the term "^ective amount'' should flien be 
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*(CH2)„ 

I 



or phannaceuJicaBy acceptable salts ft^eoi; 
nisOorl; 

X is hydrogfOT. O-R, NH-R or N-<C-0)-R; 
X* is liydrogeoL or C%OH; 
YisO-]R„NH-Rii; 

R is bydrogpn. Uaear or branched aDsyl, linear or branched acyl, substituted w mm- 
SubstitutBd aiyl or araBllqrl lesidu^ 

R, is hydiogein, linear or branched Okyh linear or branched acyl, snbstitiitBd or nonr 

substiuted aiyl, HlkyfcadKwiy ester or attjd-N-RzRj; 

Ea aadKa are i/tdepeadendyhyiiroB^ or an alkyi groiy; 

provided fhat-whenX and X' are hydrogen Y is not OR, wherein Ri isMrogen. 
alkyl or aiyl; that when X' is hydrogenX is NHR or N(C=0>-R; provided that wfaenX' 
is CH2OH then X is MH-R or NQ^ and that ^n df'I , X'«=H and X= J3HCO=0>CH3, Y 
is not O-p-NOj-CyELi- 

As used herein the terui. "alkyl" refers to an allsyl ^vp having ftom 1 to 24 caibon 
ataD35, e.g. preferably ftom 3 carbon atoms to 20 carbon atoms, most preferably from 5 
carbon bIotds to 15 carbon aioros; the tenn "acyl" nsfers to an aliphatic satuiated or 
TiDsaturated Cj - C34 acyl grottp, preferably an acyi group having an even number of 
carbon atoms, most preferably an acyl group derwed ftom a natural felly acid soch as a 
saturated aJjphatiic ac>'l group sclerted ftoro acetyl, bulyryl, caproyl, octanoyl, decanqyl, 
lauroy], myiistyl, pahnitoyl and stearoyl, or an uDsaturated aliphatic acyl ffoap selected 
Bvm palwilDleyl, oleyJ, linoleyl, and ridnoIeyU and the term "aryl" refers to a mono- or 
poly-caibocyclic 
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CLAIMS: 



A compound of the folknviiig jfonnnla I: 



"29' 




'(9Hz>„ 



Y 




nisOorl; 

X is hydrogen, O-R,NH-RorlSr-(O=0>R; 
X* is l^dbrogen or CHaOH; 
Yisa-Ri,NH-Ri; 

R is l^drogBO, linear or brandiBd aSsyi, Hnear or branched Bcyl, BubstituCed or xjon- 
subsiituted aiyl or araalM readue; 

Ri is hydrogesn, linear or brauidied allsyl, linear or bwHached acyl, snbslitated or non- 
substiuted aryl, alkylcarbo?gf ester or alkyl-N-KiRg; 
Ra and Ea fflCB independeaHy i^ydtogsn or an attyl gioiq?; 

allyl is an aDsyl group having from 1 to 24 caibon atoms, pnefcrably fioiu 3 caibon 
atonxs to 20 caxbcm atoms, most jnreftrably from 5 caibon atoms to 15 caibon atoms; 
acyj. is an aliphatic sabuated or unsaturated Q - Cj, acyl group, preferably an. acyl 
group having an even mnnber of carbon atoms, and most preferably an acyl grotqj 
derived from a natmal fetty acid sudi as a saturated alq)halic acyl groiq* or an 
tmsatuiated alqihatic acyl group; 
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acyl is a to a mono- or poly-carbocyclic aiyl group, most prefeifibly pheayl» 
optionflUy substituted by Cj - C4 aDsyi, halogen and/or hydroxy: 

provided that when X and are hydiogen Y is not ORi wimsin Ri is 
hydrogen, alkyl or aiyl; 4at v4ien X* is hydrogen X is NHR or N(C=0) -R; provided 
fliat when y is CffcOH then X is NH-R or NO2; and that vvfaea n«l,. X'«H and X= 
NH1CCK)>CH3> Y is not 0-p-N02-CeH4. 

2- A compound according to claim 1. wherein (he acyl moiety is selected j&om 
the groiq) comprising of acetyl, hutyryl, capruyl, octanoyl, decanoyi, lanroyl, 
myristyl, pataiitpyl and stearoyl, paJmitoIeyl, olcyl, linoleyl, and licinoleyl 

3. A compound according to claim 1 '^^^lerein Y is OH and X is OR or NH-R; 
vAm&n R is a linear or branched alkyj. or linear or branched acyl. 

4. A compound according to claim I wherein X is hydrogen and Y is O-acy] or 
NH-Ri; "wheranRj is alinear or branched alkyl or linear or branched acyL 

5. Compounds of formula I according to claim- 1 selected firom- the group 
consisting of: 

(a) 1,3-cyclic propandio) phosphat^S-oleoyl; 

(b) 1,3-cyclic propan.diol phosphate-5- benzyloxj^ 

(c) Ij^-cyclic propanidid phosphate-5- benzyJjamino; 

(d) 1,3-cycUc propandiol phosphate-5- caproylamido; 

(e) i;3-cycUc pn:^andiol phosphate-2-benzylo;Ky; 
(£) 1 ,3-cycUc propandiol phosphate-Z- acetyloxy; 

(g) 1.3-cyclj.c propandiol phospIiate-2-methyIaTOino; 

(h) l^-cyclic propandiol phosphate-5-glycineethylester; 
* (1) 2-methyl l53-cyclic propanediol phosphate; 

0) 2-dimethylarojne ethyl ester 1 3-<^hc propanediol phosphate; 

(k) 1^-cyclic propanediol phosphoamidate; 

Q} 1 ,3-cyclic propanediol N-elhyl phosphoaraidatc; 

(m) 1^-cycli.c propauedio) phosphoamidatc glycine ethylestear, 

(n) 2-beii2yloxy 1,3-cycHcpropanediol phosphate; 
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(0) 2-caiffoinudo lj3-cycIiqjropan^ol pio«phal^ 
(p) 5-aniinQ-5.hydroxyiDeii3yl-2-<3x^^ 

(qj) 5-niiro-54aydroxymetijyl-2K)xo-27L5--[l^,^^ 
or phannaceutically acc?^tab]e salts th«OT£ 

6. A phaimaceutical composition comprising a phannacctxtical acceptable 
cairier and, as an artive ingredient, a compound of ifae groeral Fonmila I in Claim 1 
or phannaceuticaUy acceptable salt thereof. 

7^ ^ pharmaoeutLcal coragpositioii according to clainot 6, for promoting cell 
dfflferenliation in cancerous cells, 

8L A phaimacealical compositioJi accordimg to claim 6, promoting protem 
expression in canc^us cells. 

9. A phaimaceulicaJ composition according to dsim 8, vi^ciein said protein is 
estrogm recEjitor -a or progesterone reccploCi 

'10,. A phaJcmaceutical composition according to any one of clamxB 6 to 9 vvherein 
Ihe compound of fonnulal is selected from the gcci^ consisting of 

(a) 1,3-cyclic propandiol phosphate-5-oleoyl; 

(b) l^-cycUcpropandiolphospbate-5-benzylo7?y; 

, (c) 1^-cycUc propandiol phosphat©-5- benzylamino; 

(d) 1^-cycUc propandiol phosphate-S- caprcylamido; 

(e) 1,3-cyclic propandiol pliosphate-2-benJ^Ioxy; 

(f) 1,3-cycKc propandiol pbosphate-^Z- acelylo^; 

(g) IjS-^yclic propandiol phosphate^Z-methylaojino; 

(b.) 1,3-cyclic propandiol phosphate-S-gb^cine elbylest^ 

(x) 2-iiiefliyl 13-cycKc propanediol phosphate; 

Q) 2Hdimethylamin.e ethyl ester 1,3-cycUc propanediol phosphate; 

(k) 1,3-cyclic propanediol phosphoamidate; 

(1) 1 J-cyclic propanediol N-ethyl phosphoanudate: 

(m> 1 ,3-cycKc propanediol phosphoaniidatB glycine etfaylester; 
(n) 2-brazyloxy l^-cyclicpropanediol phosphate^ 
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(o) 2-caproiroido 1,3-cyclic^ropao.edioI phosphate; 

(p) 5-a2iimo^5-hyifrox)Tnetfayl-2-axo^^ 

(q) 5-otutro-5-hy*ox7methyl-2-o 

or phannaceulically acceptable sails thereof 

11. Use of a coxnpound of foimula I for the preparatiQii of a medicament for 
treatiog disorders and diseases, ^^d1 can be treated liy promoting cell 
differaitiaiiQiOL 

12. XJpe accozdiog to claim 11 . wherem said disorder is Iwrnor groTvft 

13- Use of a compound of fonnula I for the preparation of a medicament for 
tresaliilg disorders and diseases, tyhicSb can be treated by promotang protein 
escpiession. 

14. tJse according to claim 13, wherein said protein is estrogen receptor-a or 
pnjgestecone receptor. 
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